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EXAMPLE PROBLEM 6

Road User Costs at a Signalized Intersection

A recently installed traffic signal at the intersection of a land service highway and a local street has a total approach volume of 54,200 vehicles per day in the 1st year and a projected 67,200 vehicles per day in the 20th year.  The traffic composition is 90% passenger cars and 10% trucks.  The value of time is $12.75/hour for passenger cars and $21.25/hour for trucks.  The idling cost rate is $0.68/hour for passenger cars and $0.78/hour for trucks.  Compute the intersection road user cost for the 1st year and 20th year of operation.

ANSWER:







The Calculated Road User Cost in the 1st year of operation is $376,935.

The Calculated Road User Cost in the 20th year of operation is $603,646.

The following table is developed by performing a separate Signalized Intersection Analysis for each hour in a 24 hour period and then computing a weighted average daily delay.

1st Year
Time
20th Year

Volume
Delay (sec)
Period
Delay (sec)
Volume

433
8.7
12-1AM
8.7
538

217
8.5
1-2
8.6
271

164
8.5
2-3
8.5
203

163
8.5
3-4
8.5
202

219
8.5
4-5
8.6
270

704
8.9
5-6
9.1
875

2167
10.5
6-7
11.3
2687

3487
13.3
7-8
19.1
4299

3088
12.2
8-9
14.8
3828

2601
11.2
9-10
12.5
3225

2656
11.3
10-11
12.7
3291

2979
11.9
11-12PM
14.2
3695

3250
8.0
12-1
9.2
4030

3089
7.8
1-2
8.8
3829

3413
8.2
2-3
9.7
4231

4171
9.5
3-4
14.3
5172

4550
10.7
4-5
19.2
5641

4388
10.1
5-6
17.3
5441

3358
8.1
6-7
9.5
4184

2763
7.4
7-8
8.2
3426

2329
7.0
8-9
7.6
2888

1842
6.7
9-10
7.0
2285

1302
6.4
10-11
6.5
1613

867
6.1
11-12
6.3
1076







54,200
Total Volume in 24 Hours
67,200

9.6
Weighted Average Daily Delay (sec/veh)
12.4

1st YEAR INTERSECTION ROAD USER COST

9.6 sec/veh/day x 1 hour/3600 sec x 54,200 veh x 365 days = 52,755 hours

Delay Cost

Passenger Cars:





52,755 hours x 90% x $12.75/hour = $605,364

Trucks:






52,755 hours x 10% x $21.25/hour = $112,104











       Total Delay Cost = $717,468

Idling Cost

Passenger Cars:





  52,755 hours x 90% x $0.68/hour = $  32,286

Trucks:






  52,755 hours x 10% x $0.78/hour = $    4,115











       Total Idling Cost = $  36,401













  Subtotal = $753,869


                  Calculated Road User Cost (Includes 50% Reduction Factor) = $376,935


1st Year Total Estimated Intersection Road User Cost =  $376,935

20th YEAR INTERSECTION ROAD USER COST

12.4 sec/veh/day x 1 hour/3600 sec x 67,200 veh x 365 days = 84,485 hours

Delay Cost

Passenger Cars:




        84,485 hours x 90% x $12.75/hour = $   969,465

Trucks:





        84,485 hours x 10% x $21.25/hour = $   179,531











      Total Delay Cost = $1,148,996

Idling Cost

Passenger Cars:





 84,485 hours x 90% x $0.68/hour = $    51,705

Trucks:






 84,485 hours x 10% x $0.78/hour = $      6,590











      Total Idling Cost = $    58,295













 Subtotal = $1,207,291


                 Calculated Road User Cost (Includes 50% Reduction Factor) = $   603,646


20th Year Total Estimated Intersection Road User Cost =  $603,646
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